Secondary structure predictions of human plasminogen and the bovine prothrombin kringle loops.
Secondary structural predictions, based upon the statistical methodology of Chou and Fasman, for the kringle loops of human plasminogen and bovine prothrombin suggest a "winding staircase" pattern of beta-turns, spaced by short regions of ordered and coil structures. Analysis of the predicted structures of the regions containing the two His (113 and 387) and Asp (136 and 410) residues in plasminogen kringles 1 and 4, which have been found to be important in binding the ligand, epsilon-aminocaproic acid, shows that all are localized at the same positions on beta-turns. In addition, both of the two Asp residues occur at the end of homologous nonapeptide regions common to all of the five human plasminogen and two bovine prothrombin kringles, indicating evolutionary conservation to preserve biologically critical conformations. Examination of the protein conformation in the region of Asn288, the residue which is glycosylated in one of the two circulating variants of human plasminogen, shows that it most likely exists in a position which may present topographical hindrance to post-translational attachment of carbohydrate, thus, possibly, explaining the incomplete glycosylation of human plasminogen with complex-type carbohydrate.